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I. C. 6391 
DEFINILION OF DiaTOMILE 


Diatomite is the name now generally given to a mineral substance composed 
of the tiny, skeletal remains of diatoms, which are microscopic, flowerless, water 
plants related to the algae. ‘this residuum is essentially hydrous amorphous 
silica. 

Common names for diatomite are: Diatomaceous earth, tripolite, xieselguhr, 
and infusorial earth. Strictly speaking, however, the latter material is not 
dilatomite, as it is composed of the fossil remains of infusoria, which usually do 
not occur with the diatomaceae. Other synonyms for diatomite are: Diatomaceous 
silica, kieselmehl, bergmehl, diatomeenpeelite, polirschiefer, moler, molera, 
molererde, desmid earth, fossil flour, mountain flour, farine fossil, white peat, 
radiolarian earth, chalk rock, ceyssatite, randanite, and tellurine; also various 
diatomite products of individual companies are known by their own trade names. 


Diatomite should not be confused with fuller's earth, for the two are 
separate and distinct substances. Béntonite, pumice, and tripoli,. have also. been 
used erroneously to designate diatomite. Tripolite, however,-is a true diatomite 
formerly mined near Tripoli. °° © , a ee a 


VARIETIES 


More than ten thousand varieties of diate bass deen atudied and 
Classified. among the more important are the Coscinodiscus. which resembles a golf 
ball in appearance and the Synedra which is long and needle-shaped. Circular 
disk-like forms are common. Others’ are of every conceivable. shape and size, but 
all are relatively tiny. ‘Their geometrical: designs are. fanciful and intricate. 
They may be short or long, triangular, in the form of a haif-moon, needle-like, 
disk-shaped, spherical or ladder-shapet; in fact the variations are almost infinite. 
Diatoms are unicellular, and are described as being lixe pill boxes, with two 
halves that fit upon each other snugly. whey range in size from that of a pin's 
head to minute particles ea ee ewe sia cele of ea magnification. 


MODE oF LIFE 


These microscopic water pienee: which have such interesting ee 
value, are found in all Kinds of water, quiet or moving, hot or cold, and saline 
or fresh. Certain conditions, however, seem to be more favorable than others for 
their growth and development. Light is an important factor for their propagation, 
while too great a salinity of water is detrimental to their well-being. for 
millions of years succeeding generations of diatoms have left their fossil remains 
in many of the rocxs throughout the earth's crust. 


These small organisms, some of which move freely while others attach them- 
selves to various objects, absorb mineral salts from the water in which they live. 
They make sxeletons of silica out of this mineral matter in much ‘the same fashion 
that oysters make shells out of lime taken from sea water. Diatoms multiply 
rapidly, but their life span is short. after they die the organic matter decom- 
poses, and the skeletons sink to the bottom where they gradually build up deposits 
of diatomite. It is estimated that there may be as many as 50,000,000 individual 
skeletons in a cubic inch of diatomite. 
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- bt. present: ddetoae are founa roe oceans, in swamps , and lakes, and also in 
‘various hot springs.’ Diatoms thrive. pee = avers reere mnove there is . 
water and sufficient Heh.’ | 


OCCURRENCE oF DEPOSITS 


mnie In general the deposits of diatomite-may be divided into three types: 
First, those occurring as ancient marine. beds, ‘compact and more or less massive, 
but sometimes with seams and partings of clay; second, depu-its adjacent to rivers 
and lakes, proba':ily for the most part made from fresh-water ciatons of more recent 
age than those in the marine beds; and third, deposits in lates and swamps where 
the process of accumilation is even riow going on. Deposits of the third type 
usually contain more or. ‘less organic’ matter which has not completely. decomposed 
and which in some places is in thé form of a mantle of peat-like material. 
Deposits as ‘a whole vary in texture from soft mud-like or Clayey. masses to hard 
compact massive béds in the older ane more OR reer OT eneones 


The marine beds occur as ceaineneaty peosehed: in many oer nontoruccie 
with the underlying strata. In some localities they are found at considerable 
depths, but most of the commercial deposits occur at or near the surface. Many of 
‘the deposits have a pronounced dip, which may be as much ds 30° ae where has 

been. considerable subsequent tilting of he strata. a 


Calvert? states that, according £6 Dr.. ies. the aie ane: conpadine the . 

Lompoc deposits of California were of the plankton, or free moving, type, and that 
. at some remote time the ‘ocean was teeming with these small .aguatic plants. In 
Miocene times ‘they floated southward from ‘the cold seas of the Arctic to what is 
now the Lompoc region. ‘This area, according to Dr. Mann, was at .that time a.bottle- 
neck bay of the ocean. Here the minute plants died, their skeletons ‘sank, and in 
‘the course of time built up the ak beds of diatomite which are now being 
exploited. | e . | . 2 


These beds naturally were accumulated over long periods during which the 
diatoms like other transported materidle were deposited according to. their size 
and weight. In the course of their southward migration the heavy diatoms sank to 
the bottom while the lighter ones, which presented a maximm of .surface contact and 
consequently a minimum tendency to settle, were carricd.along and finally reached a 
quiet, sheltered arm of the ocean. Here conditions favored mainly the deposition 
of. fine-grained diatomite and, except ‘for occasional streass of aru these beds 
are little contaminated by other material. 3 : ae ee | 


Some of the deposits in Washington a : Oresen: are: a result of ancient vol- 
canic dams which made lakes along the rivers. Here the accumulation of diatoms 
went on'for a long time, occasionally interrupted by thin layers of volcanic ash 
from nearby active craters. Some of the deposits were covered by subsequent lava 
flows. Other lake beds were finally filled up either by glacial drift or water- 
borne material. Later when the rivers assumed their original channels, they cut. 
down through the overlying beds and exposed the deposits of diatomite.. 


3 Calvert, Robert, Diatomaceous Earth: New York, 1930, pp. 100-101,’ 
8370 ae ee 


I. ©. 6391 


Miany deposits in the Hastern States also are of commercial importance. In 
Florida, diatomite occurs in the form of a light, muddy substance, either in the 
bottom of lakes or hidden under the accumulated vegetable matter: of swamp bottoms, 
Deposition in the Northeastern States probably toox place in. laxes and swamps. 
Some of the deposits are quite pure in silica content. but others are contaminated 
with mud, clay, and glacial debris. 


Many Canadian deposits. occur adjacent to iyees and lakes, some as ancient 
marine beds, . and some in BwanIps mere the pee ie: Bory, and unconsolidated. 


| DISTRIBUTION 


Diatomite’ is widely distributed over.the world. at present the United 
States has the largest commercial | beds ‘and. leads. in world production, with algeria 
second. In the United States the' most important commercial deposits are in 
California, al though’ diatomite is produced.in Washington, Oregon, Nevada, and some 
of the Eastern States. -The more important’ occurrences. of i ahi in-the United 
States are shown in Figure 1 and are: as follows:. . , 


Western States ny ae 


a . ’ . 
~ is r 


 Galizornia: - qamenes geeceiva. of nahine diatomite are ene pgne tke coat 
of California from the’ southern part to a point north.of San Francisco.: Lhe most 
important commercial deposits:are in this.belt, and those in Santa, Barbara County, 
which occur in the Monterey (middle Miocene) formation, are especially important. 
The character of these deposits: varies extremely. Some beds are soft, unconsoli- 
dated material; ‘others are more compact: and ‘may even’ be flint-like: In places the 
diatomite ‘erades into a shale. The- color may: be white, gray, yellow or black. The 
thickness varies ‘from a few ace to baa i a eee feet. 7 


Los angelés oe Deposits of. diatomite occur north of the Bem Joie 
Hills near Cobina, 30 miles east of Los angeles. - , 


| San Luis Obispo County.- Deposits have been found on the south side of 
Los Asos, _— miles south of Moro Bay and. 10° miles west” of San. Luis: otaee 


| Monterey County. ~ ‘Diatomite is Found near the Sivek ior of the Sen 
~ antonio and Solinas Rivers, and also in the’ casa of MOREE ON: 


Shasta County.- Deposits of dfiatomite occur’ on: the Pitt. River north of 
Burney, 50 miles east of the junction with the Sacramento River. These deposits 
are said to be of fresh water origin, differing in that respect: from the marine 
cee of the coastal _region. 


rod 7 . eet oe 


Oregon. - Deposits of diatomite scour in 1 Desctnates, pacers Grant, Klamath, 
Wasco, Union, Malheur and Crook Counties.’ ) 


Washington. - Diatomite occurs arene the: Columbia River in the central 
portion of the State. One deposit now being worsed lies about 20 miles southeast 


of Ellensburg. 
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: Nevada. - Diatomite has been reported from every county of the State. 
Those counties which have received most attention are Churchill, ‘RYkKo, Esmeralda, 
Mineral, Nye, Pershing, Storey, and Washoe. 


. South Pete. - Diatomite has been found near Hermosa in Custer County. 


Arizona. - Some diatomite has been reported from the San Pedro Valley in 
Graham County. ‘ 


New Mexico. - Deposits are reported near Espanola and Soccoro. 
Utah. : Diatomite occurs in Utah County and Box Elder County, 
Montana. ~- Diatomite has also been reported from this State. 

| Central States — 


In the Middle West diatomite deposits have teen found in Missouri, Illinois, 
Mississippi, and other States, but their: commercial importance is negligible at 
present, | 


cae ae - Eastern States 


Mary and., + Bede of diatomite occur in several counties from Herring Bay on 
the west side of Chesapeake Bay to Popes Creek on the Potomac River. There are 
also deposits on the Patuxent River near Dunkirk. | 


. Florida. - ‘Diatomite is found as fresh water deposits neat ‘Eustis and 
Clermont in Lake County, It occurs in the bottom of shallow laxes and in swamps. 


* Other States where diatomite has been found are as follows: 


In Connecticut, near Stepney; in Massachusetts, near South Framingham in 
Middlesex County; in New Hampshire, as lake beds in the northern part of the State, 
at Laconia in Belknap County, in Carroll County, “heshire County, Grafton County, 
and at Lale Umbagog.in Coos County; in Maine, at Blue Hill and Surry in Hancock 
County, and South Beddington in Washington County; in Vermont, in Caledonia County; 
in New York, at White Lake in Herkimer County and at Cold Spring Harbor on Long 
Island; in New Mersey: in Morris and Sussex Counties. | 


: In Virginia occurrences have been noted in King George County, and near 
Richmond in Henrico Gounty, and northwest of fetersbdurg in Dinwiddie County; in 
South al asco cae one ene ue County, 


Canada 
The most important deposits of diatomite in Canada are found in British | 
Columbia along the Fraser and Quesnel Rivers. It is also found at Prospect Lake 
near Victoria, It occurs in Tolchester, Cumberland, and Pictou Counties, Nova 
Scotia. Some also has been reported from the southern part of New Brunswick. In 
Ontario diatomite occurs in the Muskoka region, and in Montcalm and Port Leuf 


Counties, Quebec. 
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; Other Countries. pe areo es 


> 


In africa diatomite depéet te occur, fn’ rrtpolt: and in ens which latter 
country is second to the United States in world produftion. Diatomite is. found 
also in ‘the Transvaal and the. District | of Masai. 

/ . ' In Asia the centers. of production are in the Dateh East ‘Tnaies “alone the 
West Coast of Sumatra, and near Cheribou in Juva. ~ Some iatomite aley. As found in 
the southern part of ea 


In australia, Yew South Wales ‘produces ‘an appreciable - ‘tonnage. .. - 


In Europe ‘diatomite ‘4s ‘found re I¥eland and ‘Scotland, in lower austria, in 
the north-central part of Denmark, in Germany, italy, pOEwey iberaae France, 
Fortugal, Spain, Hungary, Belgium, and Russia.” Sg 


Other countries of minor impértarice “inelude Chile, where it is found near 
cas aie anee ens. eter Wren ata and Manchuria. : 


Manas a 
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- PROPERSTES a 


. Ehysical - 


wens Seats 


os .Qglor.- Diatomite is.white when no impurities, are preeent. The deposits, 
ae ‘Wary: greatly. in color, depending. upon the’ presence of organic ‘matter and 

other impurities such as clay and. Aron, These may ‘change ‘the: color to oo a 

prone aa or Jeroen: ag 


, Taster = The luster ok diatomite ‘ip dull ahd’ earthy. a sample: of crude 
diatomite EreRel resenbles chalk, but diatomite is ihore‘ harsh: to the touch.: 


True s ecific eravity or achaity’ = The true’ gpecific- gravity of. diatomite 
is 2: 1 to 2.2 (water. is 1. Ot: oe the same. ag hydrous: oe Buch as oe 


~~ "Apparent density.— The. apparent dehsity ts Sow because of ‘thé high. porosity, 
Lump diatomite as it occurs. in. nature averages | about: 0,45, or. weighs 28 pounds’ a 
cubic: foot. However, this varies ersatly,: ‘depending upon . the nature of the. 
deposit, and may be as high as 60° pounds: avcubic Foot.: The dry, loose powder. 
ranges from 7 to 16 pounds a, ‘cubic Foot. Because: eo oe Jightness tg 


pulesnese it counanes Been freight ratess  Si> PH Rs rn a re 


me: Porosity. — . Diatomite. is. a hignly pordus substance: A’cubic: foot of solid 
silica weighs 131.2 pounds. The difference between 131.2 -and 28, ieoloh ipa for a 
cubic foot, indicates the excessive volumé ‘of poré:‘spacd ‘inthe material. | 


Thermoconductivity.— Because’ of “the minute size of its air cells and its 


aaa porosity, aah is is very. poor. Saar nee of oe 
Per a a Gamelee Die reas ee re 
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angular nature of particles.- When diatomite is finely pulverized, the 
minute cell walls, even though they may be broken, present sharp edges and corners 
of silica. On thie account diatomite makes an excellent polishing medium. 


Coefficient of expansion.- Unless diatomite has been subjected to very 
high temperatures, in which case its amorphous nature changes, it expands or con- 
tracts very little with changes of terperature. This adds to its usefulness in - 
making insulating bricks for furnaces. 


Melting point. - The melting point of silica is 1,600° C. The range foe 
diatomite is from 1,400° C, to 1,750° C., or from 3,5529 F. to 3,182° F. These | 
variations depend upon.the purity of the material and also upon its density. If it 
is oa impure or contaminated with clay, the melting point may be as low as 
1,000% C. | 


The index of refraction is 1.45. 
Chemical 


Diatomites from various parts of the United States show the following 
range in composition: 


Per cent 

Silica (Si0, a4 pieces wee. 65 to 97 
Alumina (1120 veeeees 0.45 to 11.71 
Iron oxide oe soe shes | trace to 3.54 
Lime (CaO) .......... Es Sacaonse O.11 to <2.61 
Magnesia (MeO) . soce Basie seeeee. Trace to 1.06 
Potash (X50) .....seeroe reece 0.0 to 3.58 


Soda (Nao0) ioe tone ead outa 0.0 to 1.43 


Water (H,0) and organic : 
MAUCCL 4.4565 eS 5.6 oe ea as 3.40 to 14.01 


Upon ignition diatomite reacts in the same manner as ordinary opal. It 
wives up its combined water between 500 and 600° C. It is insoluble in neutral 
sOlutions and also in acids other than hydrofluoric. It is soluble in hyarofluoric 
acid and in caustic alkalies such as sodium carbonate. 


It may be observed from the above that diatomite is chemically inert in. 
the presence of ordinary reagents, but its properties are affected censiderably by 
impurities. 


 Diatomite does not sbPerveste when acids are BPerTee to it. This quality 
sometimes is helpful in its recognition. be - 
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‘Diatomite shag ‘many: Apeetene, uses. because of the wide ‘adaptability. of. ite 
extraordinary physical properties. It has rapidly assured greater and greater 
importance in:modern industry as-markets. are-developed and industry - -becomes 
familiar -with the various: bensfite to. be derived from its. “Use. One. of... the. inter- 
esting features in'resoect ta:its marceting is that new uses sconbinually. are being 
found for diatomite which more than make up for the decrease ‘in some of the older. 
ones. «An example of this is the employment of diatomite as an absorbent in 
dynamite. “It is no Yongey used-in: this way, and :what was once:a major use now is 
of inegligible ‘imoortdnca. ‘uCn the other. hand‘ it., ‘ig comoaratively recently - that 
..dlatomite:has been :employsd as. aiconcrete admixtune..-. Its .use, ‘as. get for 
battery boxes. also has grown -rapidly.in recent. YOars. eee are ee 


The more important uses are: First, as a filtration medium, second, asa 
heat insulation material; and third, as an: admixture -in. cancrete.. -. .:. 


Filtration 


‘The cane: sugar industry at, present-.is the largest coneumer.of diatomite. 
It i‘. used mainly in filtering sugar solutions, being far superior. to other media. 
rowdered material is added to the sugar solutions, which are then filtered through 
cloth. The cloth is previously prepared by coating it with a thin layer of pulver- 
ized diatomite. This:is done by filtering. through the cloth-a small quantity of a 
solution carrying ‘pulverized diatomite in syspénsion. fais preparatory coating 
prevents the first riltrate from being cloudy. befare the added Giatomite collects 
on the filter cloth and begina the filtering process. -A high degree of efficiency 


to give different: rates. of ‘fibtering. | ree ey Ba, ine 

Diatomite’ ie used to’ a certain éxtént in’ the. edt’ ‘bugar industry, but the 
total tonnage coueuned = ne on sili with: ied used. in the cane sugar 
industry. q pee tare a 


| “Diatomite: ‘also may ‘be ‘used? for filtering or ange juice, ‘lemon juice, and 
_. rape. eee vinegar,’ ‘pectin, citric ‘acid, Blucore, ‘Tadtosé, ‘maltose, molasses, - 

syrups, | cottoneéed oil, corn oil, fish ‘oil, “eastér 611; “Lard; -used-:crank: case. oil, 
used transformer o11, petroleum, petroleunwater- émulsione, ‘beverages, ‘antitoxins 
and. serume, nitro-cellulose, dyesturfs, glycerine, alcoholic extracts, adhesives, 
various emul stone, | Sewage,” liquid: SOanS, ‘and. chemicals. #.¥ 20%: ie. gee To 


Deposits containing salt or much aa: or other ipurttior are carey ob- 
jectionadle unlese these impurities: can be eliminated before use. Salt dissolves 
and contaminates the filtrate, and tlay nas a oo. to: acs the :filiter cake, 


retarding the speed of filtration. GaSe a ees 


4 Calvert, Robert, Fage 26 of worx cited. . 
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Heat Insulation 


Owing to its extreme porosity and fineness of individual air chambers, 
diatomite in various forms is extensively used as ‘insulating material. Air is a 
very poor conductor of heat. However, if the air chambers are large, heat is 
transferred by convection. If the air chambers are very small, as in diatomite, 
transference of heat by convection is reduced to a minirum, hence diatomite has 
excellent heat insulating qualities. For insulating, diatomite may be used as 
sawed bricks which are cut from the rock in place at the quarry, as a granular 
powder, as bricks which are prepared with some bonding material .and then calcined, 
or as mortars and cements. The bricks are used extensively for lining furnaces, in 
which they are usually placed behind a firebrick facing and are backed up by 
ordinary brick. Thus sandwiched in, they are very efficient-in preventing heat 
losses. | | 


Eardley-Wilmot has summarized the insulating uses of diatomite, employed 
as powder, bricks, slabs, pape. coverings, or pemente: as follows: 


Steam-power plant equipment: 
Boilers, steam pipes, breechings and flues, superheaters, 
and economizers. 


Petroleum refinery equivment: 
Stills, still furnaces, rotary iilns, boilers, pipes, oil . 
lines and flues, storage tanks and reservoirs, forewarmers 
dephlegmat ing towers, etc. 


Iron and steel melting fabricating: 
Hot-blast stoves, mains and bustle pipes, regenerators and ~ 
flues, by-product coke ovens, core baxing ovens, producer 
gas mains, billet heating furnaces, annealing furnaces, 
heat-treating furnaces, malleable annealing ovens, foundry 
ladles, furnace doors, crucible furnaces, gun furnaces. 


Nonferrous smelting, refining, and fabricating: 
Reverberatory furnaces, rolling-mill melting furnaces, 
sintering furnaces, roasters (single and multiple hearth), 
melting furnaces, annealing furnaces, heat-treating furnaces, 
calcine hoppers, zinc retorting furnaces, sulphur burners, 
lead pots, metal mixers. 


Lime and cement plant equipment: 
Rotary kilns, vertical-shaft limekilns, boilers, flues, and 
settling-chambers. 


Glass manufacturing equipment: 
Day tanks, pot arches, boilers, producer gas mains and flues, 
refining end of melting tanks, regenerators and recuperators, 
tunnel kilns for preheating pots, flattening ovens. 


Oo Eardley-Wilmot, V. L., Diatomite, Its Occurrence, treparation and Uses: 
Canada Department of Mines, Ottawa, No. 691, 1928, p. 14. 
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Ceramic plant equipment: = 
.. f£erlodic cilns, tunnel kilns, fritting-furnaces, enamel 
_i.«, G@rying ovéns, waste heat ov.direct heat. boilers, waste 
heat flues, aun ee rata 


ache | Cates oes equipment: ? 
ere and oil gas sets’, coke: ovens, gas. producers, mains ° 
and flues; coal gas: retorts,. waste: heat flues, boilers 
(waste heat and direct. fired). 
sibenereee Rae dives eu =, : . 
.. Baxers! ovens,’ Beceaeetioa. Griexs, dust eatchers, ere 
furnaces, evaporators, fireless cooxers, forewarmers, incin- 
erators, pipe-covering (all kinds), preheaters, safes,’ | 
a Sonaneres ee etc. 
Refrizeration: and” epee y ae fee 
Chill rooms, ice cellars, cold. picracee: Fefrigerators;: -in . 
walls of buildings, pore eree ETTORE. and peas paints, 
and for sound deadening; ..: | «wack oe oe 


Diatomite maxes good insulating material for suelviaes: The usual practice 
is to spread 2 inches. of powdered diatomite between, the ceiling joists. If desired 
the space. between the wall: studs may ‘be filled. al 80... This gives an insulating 
equivalent of 30‘to 40 inches of ordinary. brick and xeeps the ‘building warm in 
winter and cool in summer. Vermin are. kept. out Jand .ai added ‘quality of fdreproof- 
ing is given to the structure. Since diatomite readily absorbs moisture it should 
not be used; near the seas level or : Anjexcosnively. damp phere 

“Pulverized: diatomite bonded: with about, ‘10 per ‘gent aabeator is made into a 
pipe-covering compound, ‘The mixture is: moistened, with water’ and pressed into suit- 
able shapes... These are Se aaa an Pong itydinal: halves and wrapped with canvas 
upon installation, © °°: ee ae 


Conorate SAE ENES 


7 4 


t 
oe 


3 ue 
“¢ 


ite S AS a. concrete samt xture fron: Cs to 5 ‘pounds co ‘pillverized diatomite may be 
mixed. intimately. with | one bag of icement.. the. ,Qther ageregates and water are then 
mixed with the cement’in the usual’ manner, . it. is thought | that the diatomite, be- 
cause of its high absorbent quality, taxes: up; the excess water, although it probatl; 
yields some of it later during the hardening stages: “Used in this way it adds 
greatly to the workability of the mix: aid retards. segregation of the sand and grav. 
This is a particular advantage when connmrete. is mixed at @ central plant and where 
some time may elapse before it is pourea into the forms, Subsequent stripping als: 
is rendered easier. In the curing of concrete, laitance or the surface scum whict 
‘usually forms is diminished by its use. Whether or not dietcmite acds to the 
‘eventual strength of . the’ ‘concrete ‘is ‘a. question much. disctused. ’.In many cases it 
probably does,..not; “hecause of any inherent cementing. ‘qualitiss in the diatomite but 
“because less water may be ‘used for 'a given degree of workability. It is a well- 
‘known fact ee noo much water: detracts: never el Ty from ene eee pereneku of 


8370 Ss ee Oo, Bees 


I. C. 6391 


concrete. By using diatomite the desired worsability. is. obtained without an excees 
of water and a corresponding increase in strength results. Concrete which will 
come in contact with the ocean is rendered more immune to the disintegrating in- 
fluence of the salt water by the addition of diatomite. In this respect it has 
been used.in the building of concrete ships. . Its use also is growing for aqueducts 
and siphons, as concrete containing Giatomite is said to be more waterproof than 
ordinary Kinds. — 7 


It seems that. the use of diatomite in concrete should eventually ‘Hecone of 
even greater ‘importance to the diatomite industry than it is now. Further research 
along this line is being done. 


Minor Uses 


The use of diatomite as a filler for battery boxes has increased rapidly in 
the last few years. The annual tonnage now so employed is considerable, and this 
market ia one of the most important of the newer outlets which are being developed. 
Finely ground diatomite is also used as a filler in hard-rubber products, phono- 
€Yraph records, papier mache, paints and varnishes, oil cloth, linoleum, insect- 
icides, and for other paper oe where a light, ROnCGs material is required. 


Diatomite is used as an epporbent in the manufacture of acetylene gas. It 
“is used also for absorbing chemicals such as bromine, alcohol, and acids, for. 
liquid fuels, liquid manures, and disinfectants. It maxes a good pacxing material 
for strong acids such as nitric and sulphuric acids because in case of breakage it 
tends to absorb the ica acid. 7 


Diatomite is used as a. source of silica for aie ran eine blue, ana in the 
wet process of manufacturing water glass. Diatomite is used often as a carrier for 
catalysts in the hydrogenation of oils for the manufacture of ie Diatomite 
also is said to possess certain bleaching qualities. 


In structural Work, besides its use in concrete, diatomite is used in the 
manufacture of roofing tiles and for certain building blocics and bricks where light 
welght is desired. It may be used for soundproofing rooms and telephone booths, 
and fireproofing safes and storage vaults. 


. Because diatomite when finely pulverized yields minute particles which 
still retain angular characteristics, even though the individual diatoms may become 
broken, it is widely used as an abrasive for polishing. where metal surfaces are 
required to take a high luster, the desired effect or polish is had by maxing 
minute microscopic scratches on the metal which in turn reflect light. Fulverized 
diatomite sometimes mixed with other ingredients maxes an ideal material for this 
purpose. | e 4 | 
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Many metal polishes now on the: marxet use diatomite as a base. whe small, 
tough, freshwater varieties are said to.be the best for thie purpose... Polishes of 
this kind may’ be used for silverware and for scientific and. surgical. instruments. 
Such polishes’ usually are marketed inthe form of pastes or powders. Diatomite 
— &ilso may bé used in automobile polishes, and. the purest and finest material is 
used to some extent in dental: powders: and pastes: and. in finger-nail porno 34 


Diatomite has been used as a parting medium in steel foundry seen tice. as 
a substitute for chalk in‘ crayons, and as: dusting. powders for automobile tubes and 
tracing cloth: Diatomite is used.to some:é@xtent: in the ceramic: industry in the 
manufacture of porcelains and tiles, as an adulterant. in cheap foodstuffs, as a 
constituent of modelling putty and shoe polishes, and as a medium through which to 
blow air for aerating liquids. aa, eae 


en ae’ | ae aoe ae oe a se Vee 

an Commercial depberte’: of dtatonite may: be: divided into tnree: renee types: 
First, those close‘ to'the- éurface, which may be :mined.: by. quarry: methods; second, 

those which extend: deever’ and are bis dalabas he sues one cag ake ~— aia those 

which occur in shallow laxes or awamps. §i - ae ae 


| ‘+ The: California’ deposits are’ of: the first: two types.. Por quarrying opera- 
tions’ the: overburden’ is removed either: by machinery: or by: ¢crapers. and hand. tools. 
‘Blasting usually can not dé resorted td:in thie operation-as it might. shatter the 
“underlying beds. after the strata'of diatomite are’ cleaned off, the actpal: quarry- 
ing is begun and benches are developed as fast as. possibile in order..to give a - 
sufficient number of working places. any clay partings in the beds aid in the 
splitting’ off of slab material ;: ‘although sometimes light:charges of.:powder are er- 
“ployed. For certain types of products the material: is sawn nearly to the desired 
shape by means of specially constructed machinery in the: quarry. . Otherwise the 
slabs are pried out by hand or: loosened by: small: charzes: of powder .and: then shovela 
into wagons for transference to drying sites. rower shovels are not used to any 

| appreciable extent, although in Washington: there is a devosit near #llensburg where 
/ a gasoline shovel’ ds used “e etrip off | the overburden: and alB0. no load rues with 
diatomite. ° | ee ee a ore 2 


Kecent practice at the larger operations a5 to wane) the eade Giskee of 
_ Giatomite’ by underground methods. Fro a main haulage’ tunnel raises are. put up at 
" suitable intervals to the strata desired,;: and stoping is: done by room-and-pillar 
methods.’ The loosened and broken diatomite: is. handled by scrapers: to. the raises 
from which it is: passed down to cars ‘in the. haulage: tunnél: ':Such mining methods 
may be ‘supplemented ‘by: quarry operations: ee the earilapliaciites BenEne >: 


In Nevada a deposit of aiwbontve ie mined from a shaft which is fare 
parallel to the dip of the strata. From the shart drifts are run at suitable inter- 
vals along the strike, after which stoving proceeds. Pillars left for support are 
to be removed later, 
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In Lake County, Fla., the diatomite is found in shallow water deposits.. a 
_Ploating dredge is used with a suction hung from a boom. It is equipped with 
especially constructed revolving blades which collect the loose material, after 
which it is conveyed to the top. | 


In some cases it is feasible to drain a shallow lake before attempting to 
recover the beds of diatomite. Uaually, however, this practice is much too expen-~ 
sive, and some form of dredging must be resorted to, 


PREPARATION FOR MARKETING 


Crude diatomite because of its sponge-lixe qualities naturally tends to 
soak up ground water or rain. Therefore, after being mined, the first step in the 
preparation of the material is to eliminate this uncombined water - uncombined be- 
cause it is in addition to the 4 or 5 per cent of water which is locked up chemical- 
ly with the silica and can be driven off only by calcination. Removal of this ex- 
cess sponge-water may be done in several ways. at some plants the material, in the 
form of slabs, is carted to suitable drying sites. There it is stacked in long 
windrows where the hot, dry desert winds remove most of the uncombined water. after 
being allowed to dry in this manner for several weeks the moisture content is re- 
duced to 10 per cent or less and the material may be carted to the grinding plant. 


In regions which. do not have these natural drying conditions the material 
must be dried by artificial means. also, recent practice at the larger plants is 
to do most of the drying. in ovens or kilns even though natural drying condebsone 
are available. 


Where a pulverized product is desired, common practice is as follows: 


After the preliminary drying, done either by natural or artificial means, 
the material is passed through crushers or toothed rolls. <A trommel returns the 
oversize and passes the undersize to some form of puiverizer, such as the swinging- 
arm type. Pulverizging must be done carefully. Ihe object is to free the. 
individual diatoms but not to crush them unnecessariiy. ‘he material from the pul - 
verizer is screened and the coarser sizes are ready ‘or pa:king. The finer material 
is passed through a series of cyclone air separators which classify it to the 
various fine sizes desired. Prior to air classifying, sand trays remove as many of 
the objectionable imourities as possible. The mate:.cl from the cyclones is sacked 
and is then ready for shipment. Sometimes these seus ars passcd between light 
rolls to compress them so that more may be loaded into the freight car. 


Two classes of diatomite bricx are made, sewed brick and preseed brick. 
The sawed brick may be of two kinds, natural oz Calczned. Tn prsvaring natural 
brick, diatomite is cvt in the quarry nearly t9 size by pocrka! Ly constructei saws. 
The brick are tien dx. sd end are trimmed by grinders, afte" wnicn they are pacied 
in cartons. The caicesicd teiek are fired to the desired tcrperature, after which 
they are packed for shipment. : 
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. Tiers are three general varieties of pressed brick. First, the ordinary 
brick which is mace from a high-quality diatomite. The powdered or granulated 
diatomite is moistened with water to a paste, pressed’ to shape, dried and fired to 
the desired temperature. Sometimes bonding materials are used, such as lime or | 
clay. bes ye os ; 


' ~ The second clase of pressed. brick is made from a heavier form of Giatontte 
This is lightened by the inclusion- of organic. matter, such as cork, which burns 
away during the firing process.: This leaves. many small: cavities. eae the . 
brick, which add to the promareee and pOrcenty, | fo < 


The third tyne of eeseed brick is Lareely in the form of tridymite. Where 
@ brick is desired to withstand high temperatures this type is recommended by the 
manufacturers. ‘ At certain high: temperatures. the crystalline form of silica changes 
_to either cristobalite or tridymite. .- Cristobalite is very objectionable because it 
contracts or expands appreciably with only ‘slignt changes ‘in. temperature. This, of 
course, would ‘result. in’ re. or omit Tridymite, however, maintains a. 
| ee even size. | 2 

Coes v, S. Patent: 1, 544, 433, haa ‘patented a process for sare tridymite 
brick for high temperature. insulation,. such. as for marine boilers. ‘& binder of a 
‘refractory Clay is used with 1 to 3 per. cent of lime which, * -it:is cleimed, favors 
the transformation or er erurons silica vo tridymite wnen’ fired at a texperature of 
2, 5009 PB. : , 


‘In Florida: the nevestar ahte being dredged is Aiewed: to gsttle: Wer tiene 
boxes or vats. The water is drained o“f and the material, which is by now more or 
less consolidated, is air-dried, passed to vacuum chambers for further drying, and 
then to furnaces which burn out-all organic. matter, It is next crushed or 
pulverized, sized, and spaced: for a ene ne. ' ee i ee 
| Ina Nevada mill. the very: sr material is ‘given a ‘preliminary abeuaea th ard 
“is then dried on conveyors. by. stcam.in a. closed room. It is next ee 
. screened, and eee. to the cyclone system. for final phaser eaten: 


| MARKET YG, ‘PRICES, AND BUYERS’ 


: Any one sentenpl ating the mariceting of dintomite should bear in mind that 

' its uses are somewhat dependent unon the xinds ot diatoms and their individual 
characteristics. For inetarce, qualities of heat insulation may vary between wide 
limits, depending upon the physical properties of the different varieties of diatcs 
and impurities present. As most United States didtomite is mined by one producer 
and marketed under tradé names, no general Epc eae reat eene, can be laid down corcerr- 
ing nae verious products. : 


' Before any attempt is made to place new material upon the market a very 
thoroveh investigation should be conducted. This shculd include complete chemica. 
and physical analyses of samples taken from the separate horizons of the deposit. 
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Check runs should also be made from different places in the same horizon. Chemical 
analyses will give data'on the various impurities such as organic matter, salt, 
Clay, etc. Physical tests should include a microscopic examination to learn some- 
thing of the kinds of diatoms present. The moisture content, porosity, ana 
specific gravity also should be determined. | 


It would be advisable to maxe actual tests of the material in the uses 
contemplated. For example, if it were thought that a particular deposit was suit- 
able for use in filtering, exoeriments should be made with the solutions it was in- 
tended to filter. This applies equally with proposed uses as insulating material 
because of the wide variation in the heat insulating. qualities of the various types 
of diatoms. In fact, all considered uses should always have exhaustive preliminary 
tests. , , 


Owing to their fragile nature,for shipment bricxs or blocks are placed in 
crates or cartons. Crude, air-dried material is customarily pacxed in burlap sacks 
of 90 to 100 pounds each. Pulverized diatomite may be pacxed in paper bags. Bulk 
shipments also are made. - 4 


Transportation is an ‘important marice t ing problem. Owing to its relatively 
Light weight and corresponding bulk, diatomite commands high freight rates, and a 
minimum carload of 20 tons is seldom attained. For this same reason the cost of 
containers per ton is relatively high. Ihe fact, too, that. most of the larger 
deposits occur in the West tends to maxe the material rather nor for. eastern . 
consumers. | 


The latest available prtces as quoted in "Metal ancnineen Marxets ," 
Engineering and Mining Journal, June 5, 1930, are as follows: | 


Diatowite per short ton, f. om dD. producing pants 
Kiln-fired brick, $65; xiln-fired aggregate, Au $45; 

insulating powder $25; natural ageregate. ¢" $18 @ $20; 

air floated powder, $45; 80 to 85% silica. 98 per cent 

‘through 200 mesh, $20 in carload lots. 


These quotations are more or Race nominal and should be taken only as a 
rough guide because diatomite at vresent.is sold largely under contract between 
the individual producers and the consumers, Frices of these contracts may vary 
greatly from the above figures because of the various factors involved such as 
tonnage, individual specifications, and characteristics of the material. ‘They 
are usually the result of direct MaRS ata OD between the sppeeneee and the payers 
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diatomite. 


buyers.- lhe following companies are some of the more important buyers of 


Jerome Alexander, 50 east 41st. Street, New Yori, W. Le 


OR, Behrend (Inc. ), 170 Front: Street, New York, N.. Y. 


Bon Ami'Co., 17. Battery Flace, New Yors, N. Y. 


#H. C. Bugtird'Co., 59 Pearl Street, New York, N. 'Y, 


Charles B. Chrystal Co. (Inc. ), 99 John Street, New Yorx, N. Y. 
Cooper & Cooper (Inc.-), 23 Cliff Street, New Yors,-N..Y¥, - 


"Eimer 2 Amend, 201-209 east 12th Street, New Yorx, N. Y. 


The Exolon Co., Commercial Avenue & Erie Be Beg Blasdell, N. Y. 


- Hammil & Gillespie (Inc. ), 240. Front. Street, New Yoru, N. Ya 


' The Harshaw Chemical Co. of. New. York, (Successors to The Papentow: Co. | 


(Inc. )), 150 Nassau Street, New York, N. Y, 
Leon Hirsh & Son, 368 Greenwich Street, New York, tr. Y. 
J. L. Hopxins & Co., 135 William Street, New York, N. Y. 
Industrial Chemical Sales Co.,.230 Park avenue, New Yors, N. Y.. 


Innis, Speiden &.Co. (Inc.), 50 Cliff Street,. New York, N.. Y. 
AS Klipstein & Co., New. Yorn, N.Y. 
Larkin Co. (Inc), 680 Seneca Street, Buffalo, N.Y. 


New England quartz Co. of New York, 152 Nassau Street, New York, N. Y. 


_., Orelite Co. (Inc.), 109 Broad Street, New Yorx, N.Y, 


Pomeroy & Fischer (Ine. ),. 95 Madison avenue, New Yorx,. N. Y.. 

L. a. Salomon & Bro. 216 Pearl St reét,. New York, N. Y.. be vty 

wm. H. ‘Scheel. (Department 4), “179° Water Street, corner Burling 
Slip, New Yorgs, N. Y. 


Smith Chemical 2 Color Co. (Inc. y, Moore & South Streets, New York, 


N. Y. 
Samuel H. French & Co.., 400-412 Callowhill Street, mai ven la 


", General Refractories Co., 106 south 16th Street, Philadelphia, Fa. 


Shimer & Co. (Inc.), 133 south Fourth Street’, Philadelphia, Pa. 
Charles W. Young & Co. 1247 north 26th Street, Philadelphia, Pa. 

R. F. McGrory Uo., Calhoun Street & Pashley avenue, Trenton, N. J. 
Thomas Manvfatturing. Co., 117 west Camden Street, ‘Baltimore,. Md. 
Mineral Soap Manufacturing Co,, Lowell, Mase. 

Abbott Laboratories, 14th Street & Sheridan Road, “North Chicago, T1l. 
Holman Soap Co., 3104 Fox Street, Chicago, Tl. 

Hylonite Products. Co,,.1107 Addison Street, Chicago, Ill. 


- Tarms Silica Co., 30 north La Salle. Street, Chicago, . vals 


“  Wishnick~Tumpeer (Inc.),. 363 east, Tllinois Street, Chicago, Tiay- 
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251 Front Street, New York, N. oss Davenport. & east. 14th 
Streets, Cleveland, Ohio.) pe : eee. a 
Coleman & Bell Co. (Tne. ),. Norwood, Ohio.” : | | : 
Thé DuBois Soap Co., 1120 west Front. Street, Cincinnati,’ “Ohio. 
Excelsior Ball Clay Co., 31 East 13th Street, Cincinnati, Ohio. 
The Globe Chemical Co., Murray Road & Big Four KR. R., St. Bernard, 
Cincinnati, Ohio. 
National Sales (Corp.), 31-35 east.13th Street, Cincinnati, Ohio. 
Rub-Tex Products (Ine.), Indianapolis, Ind. 
Braun (Corp.), 363 New High Street, Los Angeles, Calif. 
Los Angeles Soap Co., 617 east First Street, Los angeles, Calif. 
Algernon Lewin Curtis, P.O. Box 61, Westmoore Laboratory, 
Chatteris, England. 
ee tee 
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PRODUCERS 


Companies in the United States reporting to the Bureau of Mines as pro- 


ducers of diatomite in 1929 are as follows: 
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California ; | aa 
Fresno County: Mendota - Mineral Products Manufacturing Co. 
(1735 Ventura Avenue, Fresno). | 
Los Angeles County: Torrance - Floatstone Froducts Co. 
|» (423 Wall Street, Los Angeles). 
_ Monterey County: Monterey (near) - the Calatom Co. (Inc.), 
| (Monterey); Pacatome Co. (814 Kohl Building, San Francisco). 
Santa Barbara County: Lompoc - (Celite Corporation) Johns- 
Manville Corp. (292 Madison Avenue, New York, N.. Y.). 


Oregon . 
Deschutes County: Terrebonne - Atomite Corporation 


(1021 Pacific Building, Portland). ee | 
Malheur County: Harper - Whiteurth Products Corporation. 
_ (Harper, Oregon). ~~ —— 
: i... 
Washington 
Kittitas County: Kittitas - Kittitas Diatomite Co. (Ellensburg). 
Roza - Washington Silica & Fire Clay Co. (3205 Hewitt avenue, 
Everett). Oo 


Nevada 

Elco County: Carlin - Carlin Products Co. (Inc.), 
(676 Subway Terminal Building, Los angeles, Calif. ); 
Tri-o-lite Products Co. (Carlim, Nevada). 

Esmeralda County: Basalt (near)- U. S. Diatom Co. 
(800 Santa Fe Avenue, Los angeles, Calif.). 

Storey County: Virginia City - Ihe Electro-Silicon Co. 
(22 Cliff Street, New York, N. Y.). 


Florida 


_ Lake County: Clermont - Florida Diatomite Co. 


Virginia | | 
Westmoreland County: Oak Grove - american Diatom Co. of Virginia 


(618 Witherspoon Building, Philadelphia, Pa.). 


Maryland 
Calvert: County: Dunkirk (near) - Diatomaceous Products Co. (Inc.), 


(907 Fifteenth Street, N. W., Washington, D. C. 


New York a 
Herkimer County: Poland - Adirondack Diatomaceous Earth Co. 
(Herkimer). 


New Hampshire he oul 
Grafton County: Canaan - New England Minerals (Inc. ), 


(85 Devonshire Street, Boston, Mass. ). 
ies hy ae 
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PRODUCTION STATISTICS 


World production of diatomite by countries, 1920-1928,.in metric tons 


Counts 1920 [1921 [| 1922 [ 1923 | 1924 1926 1928 
Algeria .......0.. 1,500 800| 2, , 480 10, 000} 29,092 2s, 343 27, 981) 29; 542) 210,144 
Australia: al a 4 or ee A 

New South wales. 390} 209! © a9} 523 573 ) ne 926] 1,229] 1,381 
CanaGca, sasucean ee. (do)! (db) 199). 128). (e)| ° (ec) 241 B34 
France .......... . | 3,800] 4,580; 4,620] 4,550] inate 7,130} (da) (a) 


5,207|. 4,096] .4,326] 4,555] 5,919] 6,023) 6,702 


Germany (exports). | 4,943/£3,415 Ay. 
1,909) -1,680| -2,480]..3,297|. 3,023) 3,427) 4,312 


Ireland (northern) | 6,203] 4,228} 


TUAlY 2h eck vcs : 25), .875]...175 . 420). 420-420) 1,200} 700} 1,18¢ 
® JCA o): 1. aa ee (b) 2) ee 690] 5,319} 5,040}: 4,727 (d)}|. (da) (d) 
Norway léxporte). “S| 113! ° g2! 110 67 48 58 80 84 
RUSG18 4 das wewswies (bd) (>) (d)} (a)} (a)] 2,344) 8,055) 5,187 (d) 
Sweden ........4. -| (d)}., 600} . g22) . 696}. .608) . B19): .475) - 622} (d) 
Union of South | “2 _ een ee a 

Africa ....... oo} Co) } (b)t . (b)] 217 . 236 (e) “ (a)} * Ce) (c) 
United States ....|56,174|50,016| 40, 606] 59, 722|57,300/66,251 79, 039 (f) (f) 
@ Exports. 
ob No record. - 
c No production. | Cee er 
ad Data not available. . 2 
e Figures from May to heceubers 1921. 
f Bureau of Mines not at liberty to publish figures. 


_ RCONOMIC CONDIEION CF THE INDUSTRY 


The size of the. industry at present is ane suite kouty to the: educations! 
advertising and pioneer work of. one company which is now the largest single pro- 
ducer. Because of this dominant position of an individual concern the recent pro- 
duction figures may not be published. However, the volume’ produced has enjoyed a 
vigorous increase for some time, 


Further development and enlargement of‘ markets is still possible. Owing tc 
its peculiar characteristics diatomite has a very wide range of uses. As an admix- 
ture to concrete there would seem to be a tremendous potential field of consumptioz 
which should open up as further research wore is done:and more complete specifica- 
tions for its use laid down. Much wider use is possibile for insulation in stean 
plants and in buildings, in the separation of waver-cil emulsions, and for reclairz- 
ing Puneecan Tne oil. . 


With the Seee th of ecuecestiion new. eee ee will ie cueetis be looxed to 
with interest. Some of these, no doubt, may be opened and operated profitable. 
Taken as a whole, the diatomite industry is a specialized ore, requiring continuct: 
comprehensive research work on: the cruie material, and its preparation and sale. 
Scientific and engineering skill is demanded throughout if the. requirements of the 
consumer are to be met satisfactorily and profitably. Failures have resulted in 
the past from a tack of these. essentials. oro a oe 
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